Using the Baermann funnel technique (Southey, 1986) , PWNs were extracted from the wood of pine wilt-diseased Japanese black pines, Pinus thunbergii, growing in Nanjing (Jiangsu, China). Morphological characteristics were used to confirm that the nematodes were B. xylophilus, then a male and a female were cultured for 1 week on the fungus Botrytis cinerea growing on potato sucrose agar (PSA: potato exudate 200 g, sucrose 20 g and agar 15 g in 1 l water) in Petri plates (7 cm diam.) at 25°C. Next, the nematodes were extracted from the B. cinerea cultures using the Baerman funnel technique and an aqueous suspension containing juvenile and adult PWNs was obtained for further use.
To separate juvenile and adult nematodes in the aqueous suspension, a method was developed using 0.3% sodium carboxymethyl cellulose (NaCMC) solution (Shanghai Chemical Reagent, Shanghai, P. R. China; viscosity, 300-800 mpa.s). A 50 ml acid burette (Nanjing Rongshide Trade, Nanjing, P. R. China; 1.1 cm internal diam.) was attached vertically to a ring stand. The burette was filled with 49 ml 0.3% NaCMC solution, and a 1 ml aqueous suspension of about 7000 nematodes was slowly added to the burette. Then the nematodes began to drop in the NaCMC solution slowly due to its specific gravity and movement. Subsequently, many juveniles were present in the upper part of the solution within the burette; by contrast, adults were in the lower part. After 12 h, the ratio of PWN juveniles in the NaCMC solution was determined as follows. An aliquot (25 ml) of the liquid in the upper part of the burette was transferred with a 5 ml pipette into centrifuge tubes for each 5 ml. We did this because if the upper 25 ml solution in the burette drained from the bottom of the burette, the final ratio of juveniles would be affected. The remaining 25 ml of liquid in the burette was drained from the bottom of the burette, and each 5 ml of liquid was added to a centrifuge tube. Ten centrifuge tubes (marked 1-10 from the first 5 ml to the last) were centrifuged at 800 g for 5 min, and the supernatant was discarded. Under a light microscope the proportion of PWN juveniles in each centrifuge tube was examined. Different PWN development stages were determined based on body length and gonad development (Mamiya, 1975) . The experiment was done at 22°C. There were three replicates with approximately 7000 nematodes and 800 second-stage juveniles (J2) per replicate.
To obtain axenic PWN juveniles, nematodes in the 25 ml of liquid in the upper part of burette were washed three times with sterile, distilled water (SDW). Using a light microscope and a glass capillary tube, the few PWN adults left were removed to ensure that all nematodes in the suspension were juveniles. These were then surfacesterilised using 3% hydrogen peroxide (Nanjing Chemical Reagent, Nanjing, P. R. China) for 60 min at 4°C, then rinsed three times in SDW (Zhang & Zhao, 2010) .
The sterilised juveniles were cultured on B. cinerea growing on PSA for 10 days at 28°C. To certify that the nematodes were free of bacteria, a few nematodes from the culture were transferred onto nutrient agar (NA) and incubated at 28°C for 2-3 days. When no bacterial colonies appeared on the NA medium, the nematodes were designated as being axenic. The experiment was repeated three times. Table 1 shows the results. The average proportion of PWN juveniles in the upper 25 ml solution of the burettes was 98.9 ± 0.01% (the values indicate means ± standard deviation of three replicates) and the total number of juveniles was 1111 ± 579, most of which were J2, and the remainder were third-stage juveniles (J3) and eggs. This shows that after 12 h most J2 in the suspension were in the upper part of burette. More juveniles can be obtained as the number of nematodes in the aqueous suspension increases. Our other experiments showed approximately 4000 juveniles could be obtained in the upper 25 ml solution if we put 20 000 mixed-stage PWN in the burette. If the resulting purity of the juveniles is insufficient for an experiment, it may be necessary to repeat the protocol. Mamiya (1975) found that the body length of each stage in the propagative form of PWN is 260 μm (J2), 410 μm (J3), 547 μm (fourth-stage juvenile (J4) male), 590 μm (J4 female), 730 μm (adult male) and 810 μm (adult female). The body of J2 is much smaller than that of adults. Based on the difference in specific 
